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Abstract
Dental black stain is an external discoloration caused by a dark-pigmented exogenous
substance in the form of a black line or dots firmly attached on the cervical third of crown teeth on
the labial/buccal and lingual/palatal surfaces and spreading into the proximal surfaces. The
mother's dental health behavior, which consists of the mother's knowledge, attitudes and actions,
have been suspected of affecting the severity of dental black stain in children. The aim of this study
is to determine the relationship of the mother's dental health behavior with the severity of dental
black stain in children age 4–8 years. Subjects are 21 children aged 4–8 years old with dental black
stain. The results showed that there were no significant relations between the mother’s dental
health behavior and the severity of dental black stain.
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Introduction
Dental discoloration or dental stain is any
change in the hue, color, and translucency of the
tooth due to various cause, which is frequently
found on the surface of the teeth and can cause
clinical and aesthetic problems. 1,2 Currently the
number of cases of dental discoloration in
children is on the increase, accompanied by an
increasing awareness of parents to related
aesthetic
problems.
Nowadays,
aesthetic
problems have become one of the most
important aspects that are considered, both by
children and parents, in terms of dental health.
The higher the severity of dental discoloration the
greater the influence on the aesthetic quality is.
The severity of dental discoloration can be seen
from the expansion of the stain on the tooth
surface.3
Types of dental discoloration can be
classified based on causative factors, which are
the extrinsic factor, intrinsic factor, and
internalization factor. Extrinsic discoloration is
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discoloration due to extrinsic factors, located in
the outer tooth surface, such as the deposit of
substances (metals and non-metals), the
presence of chromogenic bacteria, or acquired
pellicle, which is also influenced by basic color or
chemical interactions on the surface of the tooth.
Intrinsic discoloration is discoloration due to
intrinsic factors, resulted from the deposits of
pigments in the dental structures, such as the
effect of systemic conditions, congenital factors,
and
inherited
conditions.
Internalization
discoloration is the incorporation of the extrinsic
discoloration on the tooth by a substance
following the development of the teeth.1,3,4
Dental discoloration will show different
colors based on the causes, clinical features,
compositions, locations, severities, and levels of
adhesion of a substance to the tooth surface.1
One color variation of dental discoloration is
black stain. Black stain can be diagnosed
clinically as dots, lines, or a continuous line of
black pigmentation at the third cervical margin of
the tooth crown on the labial/buccal enamel
surface, or the lingual/palatal enamel surface,
which then spreads to the proximal surface of the
tooth. Black stain is regarded as a special form of
dental plaque because it contains calcium and
phosphate in large amounts as well as insoluble
iron salt (ferric sulfide).5 Black stain usually
cannot be removed with regular oral hygiene
procedures (such as tooth brushing, rinsing,
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flossing, etc.), but has need of professionals and
specific instruments.6 In accordance with the
pedodontic treatment triangle concept, the
treatment and maintenance of the dental health
of children involves children (patients), parents
(especially mothers), and a dentist, as well as the
social environment.7 The oral and dental health
care of children still depends on their parents,
especially mothers, because the mother is
regarded as the closest person who can guide
them to have an appropriate oral health.8
Health behavior is actions of individuals,
group, and organizations that relate to health
maintenance, health restoration, and health
improvement.9 Oral health behavior can be
improved by oral health education which is
providing a variety of learning experiences.10
Learning process consists of three main domain,
which are knowledge (cognitive), attitude
(affective), and action (psychomotor).11
The mother’s behavior regarding to dental
health can affect the oral hygiene and oral health
of the children, thus can predict their dental and
gingival health status.10 Therefore, the behavior,
which consists of knowledge, attitude, and action
domains of the mother on oral and dental health,
will determine the oral and dental health of the
children. Based on the matters above and the
lack of study on the relation of the mother’s
behavior with dental black stain, the authors are
interested to determine the relation of the
mother’s behavior with the severity of dental
black stain in the children. The research will be
conducted on mothers and children aged 4–8
years old.
Materials and methods
The study design used by the researchers
is descriptive correlative because we wanted to
determine if the relation of the mothers’ behavior,
which consists of knowledge, attitude, and action
domains regarding dental health, is related to the
severity of the dental black stain in children aged
4–8 years old. The study was conducted using a
cross-sectional
analytical
approach.
The
sampling technique used for this study is
consecutive sampling, and all subjects that suited
the inclusion criteria were included in the choice
of subjects until the required subjects were
fulfilled. The type of data in this study consisted
of primary data. The subjects in this study were
children aged 4–8 years old with dental black
Volume ∙ 11 ∙ Number ∙ 1 ∙ 2018

stain and their mothers. The total subjects for this
study were 21 pairs of mothers and children. This
study took place in five elementary schools and
one kindergarten in Jakarta.
The study was conducted through a
clinical examination and distribution of a
questionnaire to the mothers of children with
dental black stain. Clinical examinations were
performed to select children who had dental
black stain among all the students aged 4–8
years old, which were allowed to be examined. In
addition, the severity of dental black stain of the
students included in the inclusion criteria was
measured. The questionnaire was distributed to
get the knowledge, attitude, and action data of
the mothers regarding the dental health of the
children. Prior to that, informed consent forms
were given to all the students’ parents to get the
permission for conducting the examination and
asking the participation of the child in this study,
if the child was included in the inclusion criteria.
Data analysis was performed by way of
statistical testing with a computer-based program.
The test that was used is Spearman’s R test with
α = 0.05 (95% significance level). Spearman’s R
test is used because both types of data used
were non-parametric data with an ordinal scale,
selected with the aim of reviewing the
correlation/relation between the knowledge,
attitude, and action of mothers regarding dental
health with the severity of dental black stain in
children aged 4–8 years old.
Results
The subjects of this study, which were
included in the inclusion criteria, were 21 of the
378 children, so we could say the prevalence of
dental black stain in children aged 4–8 years old
was 6%, with an average age of 6.2 years.
The correlation test results in Table 2
measuring the level of the mother’s knowledge
about the dental health of her child with the
severity of dental black stain showed that the
level of the mother’s knowledge about dental
health had a relation that is not significant (p >
0.05), and this was shown as well with the
correlation coefficient of 0.225, which was
classified as being in the low category.
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Characteristic
Gender of
Children

Category
Male

Frequency (n)
15

%
71

Female

6

29

UHT Milk
Consumption

Yes

19

90

No

2

10

Age of Children

4 years
old
5 years
old
6 years
old
7 years
old
8 years
old
Children

3

14

2

10

7

33

5

24

4

19

20

95

Adult

1

5

Yes

5

24

No

16

76

Using of
Fluoride
Toothpaste

Yes

16

76

No

5

24

Mothers’
Working Status

Work

11

52

Does Not
Work
High
School
> High
School

10

48

7

33

14

67

Type of
Children’s
Toothbrush
Caries

Mothers’
Education Level

Table 1. Characteristics of the subjects

The
Level of
Mothers
’
Knowle
dge
Good
Adequat
e
Poor

The Severity of
Dental Black Stain
Moderat
e (Score
2)
N
%

Mild
(Score
1)
N %

12

57

2

10

5

-

-

-

-

2

10

-

-

N

%

24

19

-

-

-

10
0
-

-

-

2

-

P
valu
e

C
C
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Severity of
Dental Black Stain

Total

Severe
(Score
3)
N
%

Moderat
e (Score
2)
N
%

Mild
(Score
1)
N
%

14

2

24

21

-

1
0
-

5

-

6
7
-

-

-

-

-

-

-

-

-

-

N

%

10
0

P
valu
e

C
C

0.00
1*

0.
00
1

Table 3. Relation of the Mother’s Attitude about
Children’s Dental Health with the Severity of
Children’s Dental Black Stain. *Significant P value ≤
0.05

The correlation test results in Table 3
measuring the level of the mother’s attitude about
the dental health of children with the severity of
dental black stain showed that the mother’s
attitude about dental health had a significant
relation (p < 0.05), and had a correlation
coefficient of 0.001, which was classified as
being in the very low category.

Level
of
The
Mother
’s
Attitud
e
Good

Severity of
Dental Black Stain

Total

Severe
(Score
3)
N
%

Moderat
e (Score
2)
N
%

Mild
(Score
1)
N
%

8

2

2

10

12

-

1
0
-

2

10

5

1

5

-

-

4

3
3

3
8
1
4
1
4

N

%

10
0

P
valu
e

C
C

0.90
3

0.
02
8

Table 4. Relation of the Mother’s Action about
Children’s Dental Health with the Severity of
Children’s Dental Black Stain. *Significant P value ≤
0.05

0.32
7

0.
22
5

Table 2. The Relation of the Mother’s Knowledge
about Children’s Dental Health with the Severity
of Children’s Dental Black Stain. *Significant P value
≤ 0.05

Adequ
ate
Poor

Adequ
ate
Poor

Total

Severe
(Score
3)
N
%

Level
of
The
Mother
’s
Attitud
e
Good

The correlation test results in Table 4
measuring the level of the mother’s action about
the dental health of children with the severity of
dental black stain showed that the mothers’
action about dental health had a relation that is
not significant (p > 0.05), and this is shown as
well with a correlation coefficient of 0.028, which
was classified as being in the very low category.
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Discussion
The following behavior domains are
analyzed in this study: (1) mother’s knowledge
about dental health in connection with the
severity of dental black stain in children aged 4–8
years old did not have a significant relation; (2)
mother’s attitude about dental health in
connection with the severity of dental black stain
in children aged 4–8 years old did have a
significant relation, though the value of the
correlation is very weak; (3) mother’s action
about dental health in connection with the
severity of dental black stain in children aged 4–8
years old did not have a significant relationship.
Prevalence can vary depending on the
different locations where the study is done, as
these reflect the different habits and lifestyles of
the population. Additionally, several variations of
dental black stain diagnostic criteria may also
affect the prevalence data. Children who
consume UHT milk are more often exposed to
dental black stain, possibly because the UHT
milk contains minerals such as calcium,
magnesium, and so on.12 Some studies state that
the mineral calcium found in dental black stain is
in large amounts and it is suspected that
magnesium can cause dental black stain.5
Children who use the child’s type of toothbrush
are more frequently exposed to dental black stain
compared to children who use an adult
toothbrush. This is possibly because the level of
children's dental hygiene will be better when
using the appropriate type of toothbrush
(toothbrushes for children). The good level of
dental hygiene usually showed good pH and high
pH can increase and/or form dental black stain.13
Children with dental black stain mostly do
not have dental caries, possibly because the
calcium and phosphate levels are high and the
pH is good, which provides good resistance to
caries.13 Children who use fluoride toothpaste
more often are exposed to dental black stain,
possibly because the presence of fluoride means
a higher pH of saliva and the amount of minerals
in saliva also increases. The use of fluoride is
said to increase and/or form dental black stain.3
Children with mothers’ education level > High
School are more often exposed to dental black
stain, possibly because mothers who have 12
years of education are said to have a child with a
low health risk, high health promotion, high social
support, and high medical care consumption.14
Volume ∙ 11 ∙ Number ∙ 1 ∙ 2018

According to the results of the data
analysis by the Spearman’s R test, the mother’s
knowledge about the dental health in connection
with the severity of dental black stain had no
statistically significant relation, the mother's
attitude about the dental health in connection
with the severity of dental black stain did have
statistically significant relation, with the value of
the correlation being very low, and the mother’s
action regarding the dental health in connection
with the severity of dental black stain had no
statistically significant relation. Accordingly, we
concluded that the mother's behavior regarding
dental health in regard to the severity of dental
black stain had no significant relation. The cause
of either non-significant or significant relation with
the low value of the correlation was possibly
because of the lack of the subjects’ prevalence,
the cross-sectional analytical study approach
method, which can involve recall bias, and the
possibility that measurements were insufficiently
precise, considering that the questionnaire was
not filled out on the spot but submitted after a few
days.
The number of subject might also limit the
external validity. Such questionnaires can be
affected by other factors, such as searching for
answers on the internet, asking a dentist
acquaintance/friend, and so on, so the contents
of the questionnaire become less appropriate to
the existing/actual situation. After considering the
results of the study, the researchers suggest that
further research needs to be carried out by using
another study approach method and another way
of measuring the knowledge, attitude, and action
of the mothers; for example: a cohort study
approach by interview measurement. In addition,
the type of questionnaire can also be changed for
the better by focusing on the question of the
mother’s knowledge, attitude, and action
regarding dental black stain. In the meantime,
because no clear etiology has yet been found,
the dental black stain of pedodontic patients can
be overcome by periodic cleaning at the dentist's
office.
Conclusions
Based on the study results and discussion
above, it can be concluded that in general the
mother’s behavior regarding dental health in
connection with the severity of dental black stain
in children aged 4–8 years old had no relation.
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